INFINITE TEMPERATURE CONTROL FOR HEATING 
ELEMENT OF A COOKING APPLIANCE 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention pertains to the art of cooking appliances and, 
more particularly, to an infinite temperature control element for 
selectively operating a heating zone arranged on a cooking appliance 
cooktop. 

2. Discussion of the Prior Art 

Infinite temperature controls are known in the art of cooking 
appliances for controlling heating elements or zones arranged on 
cooktops of the cooking appliances. Typically, a control element or knob 
is rotated from an "off position, across a temperature selection zone, to 
establish a desired operating temperature for a heating element. The 
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temperature zone ranges from a low setting, positioned in a beginning 
portion of the rotation of the control knob, to a maximum setting 
positioned at an end portion of the rotation of the control knob. That is, 
the control knob provides infinite adjustment over a finite range so that 
5 the control knob actually rotates over a range of less than 360°. 

In other arrangements, a cooking appliance can actually rotate 
through 360°. The control knob can either be rotated in a first direction 
to pass over the full temperature range, starting from a low setting and 
leading to a maximum setting, or the control knob can be rotated in a 
10 second direction to pass over the full temperature range, starting at the 
maximum setting and leading to the low setting. In many cases, the low 
setting is achieved by activating a single heating element, and the 
maximum setting is achieved by activating multiple heating elements. 

For example, as shown in the one prior art arrangement illustrated 
15 in Figure 1, it is known to rotate a control knob 2 counterclockwise from 
an off position 3 to initially set a low setting for a heating zone by 
activating a center heating element 4. Continued rotation of knob 2 raises 
a temperature of heating element 4 until additional heat is required, thus 
activating a second heating element 5. Further rotation of knob 2 causes 
20 a third heating element 6 to be activated to establish the maximum 
setting. Knob 2 can be continually rotated counterclockwise to an off 
position 3 or rotated clockwise back to off position 3. Alternatively, a 
consumer can elect to go straight from off position 3 to the maximum 
setting by simply rotating knob 2 in a clockwise direction. In any case, 
25 while effective at operating various heating elements 3-6, the overall 
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adjustment scale is somewhat limited. In other words, the scale is not 
sensitive enough to enable precise control over the entire heating zone. 

Based on the above, there still exists a need for a control element 
for a cooking appliance that provides a great degree of control over the 
5 operation of multiple heating elements associated with a particular 

heating zone. More specifically, there exists a need for a control element 
that, when rotated in a first direction, provides a large adjustment range 
for only one heating element and, when rotated in a second direction, 
provides a large adjustment range for multiple heating elements. 

1 0 SUMMARY OF THE INVENTION 

The present invention is directed to a cooking appliance including a 
top surface which defines a cooktop. The cooktop includes at least one 
selectively controllable heating zone and an associated control element. 
More specifically, the heating zone includes first and second heating 
15 elements, with the control element being associated with establishing a 
desired temperature level for the heating zone. 

In accordance with a preferred embodiment of the invention, the 
control element includes a home position and a temperature adjustment 
zone for establishing a desired cooking temperature for the heating zone. 
20 More specifically, rotation of the control element from the home position, 
across the temperature adjustment zone, in a first direction activates only 
the first heating element and, rotation of the control element from the 
home position, across the temperature adjustment zone, in a second 
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direction activates both the first and second heating elements. In either 
case, the particular orientation of the control element relative to the 
temperature adjustment zone can establish a desired temperature of the 
first heating element or both the first and second heating elements. 

5 In accordance with the most preferred embodiment of the 

invention, the cooking appliance includes a microcontroller operatively 
connected to the control element, and first and second relays operatively 
connected between a microcontroller and the first and second heating 
elements respectively. More specifically, the control element includes a 

10 variable resistor that changes resistance as the control element is rotated. 
In order to determine in which direction the control element is being 
rotated, the microcontroller senses the direction of the change in 
resistance of the variable resistor. If the microcontroller senses rotation 
in the first direction, the first relay is activated to operate only the first 

15 heating element and, if the microcontroller senses rotation in the second 
direction, both the first and second relays are activated to operate both the 
first and second heating elements. In this manner, activation of the first 
and second heating elements is strictly based upon the rotational direction 
of the control knob, while enabling nearly 360° of infinite variable 

20 adjustment of the heating element(s) in the temperature adjustment zone. 
As stated above, the relative position of the control knob in the 
temperature adjustment zone sets the temperature output from the 
activated heating element(s). 



Additional objects, features and advantages of the present 
25 invention will become more readily apparent from the following detailed 
description of a preferred embodiment when taken in conjunction with 
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the drawings wherein like reference numerals refer to corresponding parts 
in the several views. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a detail view of a control element for a cooking 
5 appliance constructed in accordance with the prior art; 

Figure 2 is a perspective, partially cut-away view of a smooth 
surface cooktop employing an infinite temperature control element 
constructed in accordance with the present invention; 

Figure 3 is a detail view of the infinite temperature control element 
10 of Figure 2; and 

Figure 4 is a schematic view of a control for the infinite 
temperature control element of Figure 2. 

DETAILED DESCRIPTION OF THE PREFERRED 

EMBODIMENT 

15 With initial reference to Figure 2, a cooking appliance constructed 

in accordance with the present invention is generally shown at 16. 
Although the actual cooking appliance into which the present invention 
may be incorporated can vary, the invention is shown in connection with 
cooking appliance 16 depicted as a smooth surface cooktop 18. 
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However, it should be understood that the present invention is not limited 
to this particular configuration and can be incorporated into various types 
cooking appliances, including free standing ranges, slide-in ranges and 
the like. In the embodiment shown, cooktop 18 includes a top surface 20, 
5 defined by outer peripheral edge portions 22-25, having arranged there 
about a plurality of cooking zones 32-35. 

In a manner known in the art, a downdraft fan unit 38 is shown 
centrally positioned upon top surface 20 between the plurality of cooking 
zones 32-35. In general, downdraft fan unit 38 is provided to remove 

10 smoke and/or other food effluents generated during a cooking process. 

As further shown in Figure 2, cooking appliance 16 includes a plurality of 
control elements or knobs 42-45 each associated with a respective one of 
the plurality of cooking zones 32-35. As will be discussed more fully 
below, control knobs 42-45 establish particular temperature settings for 

15 each of the corresponding cooking zones 32-35. 

In accordance with the embodiment shown, cooking zones 33 and 
35 actually constitute dual element cooking zones, each having a first 
heating element 52 and a second heating element 53. In addition, each of 
cooking zones 32-35 is provided with a thermostat, such as indicated at 

20 60. Since the operation of cooking zones 33 and 35 are identical, a 

description will be made with reference to cooking zone 35 and it is to be 
understood that cooking zone 33 is operated in a corresponding manner. 
In order to control first and second heating elements 52 and 53 of cooking 
zone 35, control knob 45 is rotatable in both a first or clockwise (CW) 

25 direction and a second or counterclockwise (CCW) direction. That is, in 
the preferred embodiment shown, rotating control knob 45 in a CCW 
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direction will activate first heating element 52 and rotating control knob 
45 in a CW direction will activate both heating elements 52 and 53 in 
order to establish a particular temperature for cooking zone 35. 

As best seen in Figure 3, control knob 45 includes a home or off 
5 position 70 and a temperature adjustment range or zone 71. When rotated 
in a counterclockwise direction from home position 70, control knob 45 
will gradually increase the heat output of only first heating element 52 
from an initial low setting to a maximum setting as control knob 45 
rotates through temperature adjustment zone 71. When it is desired to 

10 turn off or deactivate heating element 52, control knob 45 can either be 
rotated back through temperature adjustment zone 71 to home position 70 
or, alternatively, rotated further CCW directly to home position 70. With 
this arrangement, heating element 52 is always activated at an initial low 
setting, can be set through a nearly 360° infinitely adjustable range and 

15 may be deactivate by rotating control knob 45 in either direction. 

In a similar manner, when control knob 45 is initially rotated CW 
from home position 70, both heating elements 52 and 53 will be 
simultaneously operated, initially at a low power setting. Further rotation 
of control knob 45 through temperature adjustment zone 71 will function 

20 to regulate a desired setting for both heating elements 52 and 53. So long 
as control knob 45 does not pass through home position 70, control knob 
45 can be shifted within temperature adjustment zone 71 to alter the 
operating state of each of heating elements 52 and 53. Therefore, control 
knob 45 can be rotated nearly 360° to provide a wide range of infinitely 

25 variable heat settings for heating elements 52 and 53. When it is desired 
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to deactivate both heating elements 52 and 53, control knob 45 can be 
rotated in either direction to home position 70. 

In other words, once a particular heating element(s) 52 or 52 and 
53 has been activated, rotation of control knob 45 controls only the heat 
5 output of that particular element until control knob 45 is returned to off or 
home position 70. Thus, if control knob 45 is rotated from home position 
70, clockwise through temperature zone 71, both first and second heating 
elements 52 and 53 are activated and their heat output altered as control 
knob 45 travels through temperature adjustment zone 71 . In further 
10 accordance with the invention, when control knob 45 is rotated in the 
clockwise direction to activate both heating elements 52 and 53, a visual 
display 80 is illuminated. On the other hand, when control knob 45 is 
initially rotated from home position 70 in the counterclockwise direction 
to activate heating element 52, a display 81 will be illuminated. 

15 In accordance with the most preferred form of the invention as 

particularly shown in Figure 4, cooking appliance 16 includes a CPU or 
microcontroller 85 operatively connected to control knob 45 and heating 
elements 52 and 53. As shown, control knob 45 includes an associated 
variable resistor 87. In the most preferred form of the invention, as 

20 control knob 45 rotates about temperature selection zone 71, a resistance 
of variable resistor 87 either increases or decreases depending upon the 
particular direction of rotation of control knob 45. Thus, CPU 85 can 
determine the particular direction of rotation based on the change of 
resistance of variable resistor 87. If for example, control knob 45 is 

25 rotated in a counterclockwise direction, CPU 85, noting the change in 
resistance, will close a relay 90 to activate first heating element 52. 
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Alternatively, if control knob 45 is rotated in a clockwise direction, CPU 
85, noting the change in resistance, will activate both first relay 90 and a 
second relay 91 to initiate operation of both heating elements 52 and 53. 
Thus, the present invention allows for a large adjustment range for setting 
5 a particular temperature of cooking zone 35 when activating either first 
heating element 52 or first and second heating elements 52 and 53. 

Although described with reference to a preferred embodiment of 
the present invention, it should be readily apparent to one of ordinary 
skill in the art that various changes and/or modifications can be made to 

10 the invention without departing from the spirit thereof. For instance, 

while the cooking appliance is shown to include two dual element heating 
zones, fewer or additional dual element heating zones could be used, with 
each having a corresponding infinite control knob. In addition, the 
particular direction of rotation, i.e., counterclockwise or clockwise, 

15 described above for the single or dual heating element operation is for 
exemplary purposes only. Furthermore, cooking appliance 2 is shown to 
include LEDs for indicating the particular operational status of the 
cooking zone, it should be understood that various other indicators, such 
as colored graphics, alpha-numeric displays and the like would be equally 

20 acceptable. Finally, it should be realized that the particular type of 

control knob or element employed could greatly vary without departing 
from the invention. In general, the invention is only intended to be 
limited to the scope of the following claims. 



